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Apparatus for exchanging radio signals provided with time 
m^i;kers, of the type comprising radio transmission means and 
recep1s4^n means, to each of which there are coupled on the one 
hand a Generator arranged to generate a transmission signal, 
comprising ^\carrier and a repetitive time marker, and on the 
other hand a r>s;eption processing circuit, capable of working 
on a received sigr^al, likewise comprising a carrier and a 
repetitive time marked/ the radio transmission and reception 
means are arranged to w^^ substantially on the same carrier 
frequency in transmission an^kreception, and in that the device 
comprises sequencing means able to define separate time 
segments with substantially random^^s^ccessive positions, and to 
cooperate with the transmission and r^eption means to enable 
transmission only during these time segm^ivts, whilst reception 
is enabled only outside the segments, whicH\makes it possible 
to exploit the time markers without any recuisj;ent effect of 
masking of the reception by the transmission. 




2- Apparatus according to ClaiA 1, wherein the time segments 
ave a random rate, centred around a mean rate. 




3. Ai5>a5;atus according to Claim\l, wherein the sequencing 
means are abl>^-4;jD define time segments, for transmission and 
reception, with sii&&t^tially equivalent respective mean 
durations 
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4, Apparatus according Vto Claim 1, wherein the sequencing 
means are arranged to repetitively define each time segment and 
its random position in an interval of time. 
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Apparatus according to Claim 4, wherein the durations of 
the tiitfe^nterval are predetermined whilst the durations of the 
time segments^^a^ random but less than the time interval. 




6. Apparatus according t^5^^<:^im 5, wherein the duration of 
each said segment is on average e^ti^ to approximately one half 
of that of the interval. 

7. Apparatus according to Claim 1, wherein the time marker of 
the said received sigiial is linked to a pattern which can be 
discriminated by correlation. 
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8. Apparatus according \to Claim 1, wherein the time marker of 
the said transmission signal is linked to another pattern which 
can be discriminated by correlation. 
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9. Apparatus according tb Claim 1, wherein said reception 
processing circuit is arranged to selectively distinguish by 
correlation and tracking the \pattern linked to the time marker 
of said received signal and Vthe pattern linked to the time 
marker of a second received signal. 



Apparatus according to Claim 9, wherein said second 
received ^Trgu^l corresponds to said transmission signal sent by 
25 the device and r^tu^ed by the source of the said received 
signal, whereby there "S^^^^^^ substantially obtained the time 
difference between the two tiirfe^^arkers, compensating for the 
instantaneous propagation time differerit 



30 11. Apparatus according to CsLaim 7, wherein the time marker of 
each signal is linked in frequency and phase to the carrier of 
this signal, and in that the rece^ion processing circuit has a 
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pattern tracking by correlation and a phase tracking on the 
rrier with a prior spectral analysis. 

12. ^^p»atiis_^^according to Claim 1, wherein it is also 
arranged to return th^^''"5B^rd....,r^eived signal. 

13. Apparatus according to Claim 12, wherein the pattern of 
the returned signal is substantially equal to the pattern of 
said received signal. 



*^«aratus according to Claim 13, wherein the signal 
generator is a&3re..^to cooperate with the reception processing 
circuit in order to^^^Teii^rate a signal to be returned, 
equivalent to the signal receive^^-..,^^^ 

15, Apparatus according to \ciaim 14, wherein the time markers 
of the return signal and of lihe signal to be sent are linked to 
distinct patterns, which can be discriminated by correlation. 



16. ^""ftpp^ratus according to Claim 7, wherein the carrier of 
each signal gen&rat^dis modulated according to a chosen pulse 
shape, whose repetitioni^--da^ined according to a pattern which 
can be discriminated by correlation, associated with this 
signal 



17. Apparatus according \to Claim 16, wherein the carrier is 
modulated according to a sikbstantially Gaussian pulse shape. 



18, Apparatus according t^D Claim 16, wherein the pulses are 
substantially of the skme chosen duration and with 
substantially random respective time positions. 
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according to Claim 18, wherein the positions in 
successive pulses are separated by a period less 
value, and in that they are, on average, 
separated by a pe?5:©4^substantially equivalent to one half of 
this threshold value, 

20. Apparatus according to on^^^af the preceding claims, 
wherein the said carrier frequency is inc^a^ed in the gigahertz 



y(. Apparatus ^or the radio transfer of chronometrlc 
information comprising: - 
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(a) 



a plurality of separated radio stations; 



(b) each station haviW means for transmitting radio signals 
and means for receiving\ return signals and at least one antenna 
for conveying the signals from the transmitting means and to 
the receiving means; 



(c) said transmitting an} 
exchange said signals havii 
said stations; and 



receiving means being arranged to 
a common carrier frequency between 



25 



30 



(d) said transmitting and deceiving means having sequencing 
means enabled to define separate time segments with successive 
random positions, and to \ enable transmission of said 
transmission signals during saiti segments and reception of said 
return signals outside said segirtents. 



2/. A method of exchanging chrdnometric information between 
transmitting/ receiving stations coiriprising: - 
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(a) generating a\ transmission signal; 



(b) providing a sWuential control capable of defining time 
egments with succesSsive random positions; 



(c) transmitting at Id^st one transmission signal during said 
time segments; and 



(d) receiving from a station receiving said transmission 
signal at least one return siVial outside said time segments. 



